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Introduction
Does political power matter for policy? In a majoritarian system, this question is usually equivalent to: "Does it matter who wins the election?" The reason is that, after Duverger's law, a two-party system is likely to emerge.
1 In a proportional election system, however, the question is more complex. We frequently observe a multitude of parties, and political power or "winning an election" is harder to measure and investigate.
We use the concept of "voting power" and estimate how changes in the voting power of parties affect policies. We use close election outcomes, that is, voting power changes that were the result of very close seat gains and losses, as a source of exogenous variation. Applied to municipalities in the German state of Bavaria between 1996 and 2007, this approach reveals three key results. First, political power does matter. We find significant effects for most parties, that are robust across various specifications. Second, the big center-left party SPD is found to robustly lower taxes, which is somewhat surprising. We hypothesize that the dominant center-right party CSU may refrain from tax competition because of its closer ties to other tiers of government. Finally, (weighted) voting power is a better measure than seat shares, which seems to be a noisy representation of power.
Three aspects of our paper need further introduction: the concept of voting power, the source of exogenous variation and the data. When measuring the influence of parties, it may seem natural to just use seat shares in the council. However, such a measure leaves out important aspects of power. For instance, if gaining or losing a seat does not shift the coalition options of parties in any meaningful way, the power of parties should not change either. Another example is a party that does not gain or lose a seat. If other parties change seats in such a way that new coalition options emerge, the power of the party without seat changes may increase or decrease as well.
In political science, a common measure is voting power. We will use the purely probabilistic measure of voting power after Penrose (1946) and Banzhaf (1965) . 2 In essence, this measure looks at all possible coalitions involving, say, party A and deducts whether it is pivotal for these coalitions, that is, whether they are no longer winning coalitions without party A. The share of coalitions in which party A is pivotal is the power measure. In order to make that an index, it is normalized by the total amount of power in this council.
In a two-party system voting power will either be one or zero, depending on who has the greater seat share. Thus, there is a simple mapping of seat shares to voting power. For multi-party systems on the other hand, voting power may differ substantially from seat shares. As an introductory example, consider three parties, where two big parties have 48% each, and the third party has only 4%. Their relative voting power will be one third each because each party is equally useful in forming a winning coalition.
We take the Banzhaf index, as it is commonly called, one step further. Usually, the index considers all coalitions equally likely. A right-wing party may therefore be somewhat powerful according to this index, even if all its possible coalition partners are socialist parties. We weight the power index by how likely coalitions between the parties are to form, based on their position in the policy space. This weighted index will therefore reflect the power to influence policy decisions more realistically.
Naturally, no measure of power comes without criticism, and the Banzhaf index is no exception.
3 However, its computational ease and how widely it is used and accepted in the literature make it a useful starting point for our analysis.
Next, we provide some further introduction on our identification strategy. To estimate the causal effect of political power on policy, we need to overcome a fundamental endogeneity problem: the correlation of political power with (unobserved) voter preferences. The observation that, say, a pro-business party obtains a certain amount of voting power in a town council and that the local business trade tax is below average in this town does not imply causality of political power of this party on tax rates. For the same underlying preferences, a center-left party may have chosen similar tax rates in order to target the local median voter.
Ideally, we would like to run an experiment where we assign political power randomly to parties across municipalities. In the perfect experiment, voter preferences are similar on average in treatment and control group and we could measure the causal effect of higher voting power for a specific party. This is (and should be) impossible.
In the absence of experimental data, a new literature has emerged in political economics that applies techniques from the program evaluation literature. Because political institutions are often rule-based -elections, of course, but also population thresholds and others -regression discontinuity designs (RDD) and instrumental variable approaches have become popular. We will use the fact that voting power changes 3 We will discuss some criticisms in section 3.1.
3 when parties barely lose or gain seats to instrument for voting power. 4 Because we only use the variation in power that was the result of very close election outcomes, this variation is arguably exogenous.
Pettersson-Lidbom (2008) and Lee, Moretti, and Butler (2004) were the first to use an RDD to estimate the effect of parties on policy. Lee, Moretti, and Butler (2004) estimate the effect of party affiliation in the US House of Representatives on policy. They exploit the fact that the identity of the winner jumps at 50% of the votes. They show significant effects of party affiliation (Democrat or Republican) on the voting record of the representatives. Pettersson-Lidbom (2008) studies the policy effects of having a left-block majority (of one or more parties) in Swedish municipalities. The identification is also an RDD at the 50% vote margin. He finds significant effects of block majorities on tax rates and different spending categories. Ferreira and Gyourko (2009) investigate the effect of having a Democratic or a Republican mayor in office in US cities on fiscal outcomes in a similar RDD framework. They find effects of the mayor on policy only if Tiebout competition between municipalities is weak.
5
In all these studies, two sides compete for an office or the majority. The winning threshold is therefore simply at 50%. This has two consequences for the research design: First, there is a simple mapping of seat shares on political power, as discussed above. Second, it is possible to use a simple RDD framework at a fixed threshold. While we tackle the first by using (weighted) voting power -defining blocks like in Pettersson-Lidbom (2008) is impossible in German local politics -we need a technical solution for the second: in a proportional system, there are no fixed thresholds. We shortly introduce our solution here.
In a proportional election system, the electorate votes on specific parties and their vote shares need to be translated into seats. There are different mathematical techniques to do that, but they have one thing in common: the seat share of any one party depends not only on its own vote share, but also on the composition of the entire council. As an example, we assume a council with ten seats, three parties and 100 voters.
6 If the result is 35 votes for party A, 33 for B, and 32 for C, the seat allocation 4 Voting power does not always change when seats switch. We will come back to this issue in section 3.1.
5 The approach to use close elections has recently been criticized in the literature. Caughey and Sekhon (2011) for instance show that close election outcomes in the US House are not random. Grimmer, Hersh, Feinstein, and Carpenter (2011) is another example. In our case, however, we consider close changes in voting power on the local level that are arguably impossible to predict for either voters or politicians. We provide some further evidence that pre-election policies are not affected by subsequent close outcomes in voting power. 6 We assume the so-called Hare-Niemeyer seat allocation function.
will be 4, 3, 3. If the result is 35, 36, 29, the seat distribution will be 3, 4, 3, even though party A received as many votes as before.
In order to use an RDD or an instrumental variable estimation, we need to know which elections were in fact close, and which were not. Folke (2010) use the seat allocation function directly and measures the minimum amount of votes that need to be changed in order to alter the seat allocation. He finds an effect of seat shares for small parties on local environmental and immigration policy. He finds no effect of seat shares on taxes. In a recent paper, that was written simultaneously to ours, Fiva, Folke, and Sorensen (2011) apply the same method to seat shares in Norway and uncover effects on taxes and user charges.
Our paper focuses on voting power instead of seat shares, and uses a different method to isolate close elections. In our approach, we repeatedly perturb the vector of votes for each observation by adding a random variable to the votes of each party. We then simulate the new seat allocation and calculate the voting power of parties accordingly. This allows us to observe changes in voting power. Observations whose voting power distribution changes often during these simulations are considered close. For these close observations, we calculate the average gain or loss of voting power for each party when voting power does change. This average change is then used as an instrument for actual voting power.
Our numerical approach has the advantage that it can be easily implemented across a wide range of election methods, and can incorporate different assumptions about the voter migration between parties. While we focus on the German state of Bavaria in our main results, we also provide estimations for Thuringia and Hesse, which both have different seat allocation rules. More generally, our idea to use repeated random perturbations can be used in other circumstances as well. For instance, it can be used to detect the decisive thresholds in complex contest-like evaluation problems.
We have compiled a new data set that combines information on both election outcomes and fiscal data at the municipal level. The data covers two recent municipal elections in three German states: Bavaria, Thuringia and Hesse. 7 The election data contains information on total votes and seats for all parties. In addition, we have yearly information on the three local tax rates (trade tax as well as two property taxes) for each municipality.
7 We have to restrict the analysis to those three states due to limitation in data availability.
The paper is organized as follows. In section 2, we outline the electoral rules, gives some background on the responsibilities of German municipalities and presents the data. Section 3 presents our empirical strategy, including the methodological background on how to define close elections and how to calculate voting power. Section 4 contains the results before the analysis is concluded in section 5.
Institutional background and data
In this section, we describe the seat allocation functions that are used in German municipalities and give some institutional background on local politics in Germany.
Elections and electoral rules
In Germany, there are four tiers of government: federal, state, county and municipality. Our focus is on municipal elections and policies. In municipalities, the legislative body is the council (Gemeinderat or Stadtrat, depending on town size). It is elected every 6 years in Bavaria, and every 5 years in Thuringia and Hesse, in a proportional election system. The parties that participate are the 5 major parties in Germany: the center-right party (called CSU in Bavaria, and CDU in Thuringia and Hesse), the center-left party (SPD), a pro-market party (FDP), The Greens and a socialist party (The Left). 8 In addition, there are usually local parties that form independently of the major parties. The Free Voters (Freie Wähler ), while purely local and independent, are often member of a collective of Free Voter parties, either regional or on a state level.
The mayor of the municipality is elected by the public as well. Often, the timing of the elections coincide. The mayor is head of the administration and also a voting member of the council in Bavaria and Thuringia. Even though the mayor proposes the budget and generally sets the agenda, the council is free to change it and has ultimate power over legislation.
In every proportional election system, a seat allocation function is used to distribute (discrete) seats to parties based on their votes. This seat allocation function is by design a step-wise function since there are more votes than seats. The locations of these steps for party A, however, are not predetermined. They are jointly determined by all arguments of the seat allocation function: the votes of all parties, the sum of those votes and the council size. In what follows, we first describe the seat allocation functions used in German municipalities before returning to the question of where the seat thresholds for a party A lie.
The states choose the allocation method for their municipalities such that all municipalities in a certain state have the same seat allocation function. There are two different seat allocation functions used in German municipalities.
The first is the largest remainder method (or Hare-Niemeyer method), used in Thuringia and Hesse, among others. The first step in this method is to calculate the Hare quota: total votes divided by total seats. This gives the "price" in terms of votes that a party has to "pay" for one seat. Then the votes of all parties are divided by this price. The resulting quotient is the exact number of seats that each party should receive in case of perfect proportionality. However, it is rarely, if ever, an integer. Therefore, the largest remainder method allocates the seats according to the integer of this quotient. This results almost always in at least one remaining seat. The remaining seat(s) are then distributed according to the rank order of the remainders of each party.
The second method, used in Bavaria, is the highest averages method (or d'Hondt method). 9 This method proceeds just as the largest remainder method by calculating the price of a seat (the Hare quota), dividing each party's votes by this price and then distributing seats according to the integer of the resulting quotient. 10 As under
Hare-Niemeyer, there will be at least one remaining seat. Under the d'Hondt method, however, the price of the seats is lowered in small increments in order to distribute the remaining seat(s). In other words, the procedure is repeated with a lowered price and seats are allocated according to the integer until the procedure results in a complete allocation of all seats. 11 We refrain from laying out the additional complications in the Bavarian election rules.
12
9 There are several highest averages methods, for instance the method of Sainte-Lague. Since only the method of d'Hondt is used in Germany, we will describe only this method.
10 There are several different ways of reaching the final seat allocation in the highest averages method. The other common form is the use of a divisor series. Both yield the exact same result.
11 The two approaches may lead to different seat allocations since the d'Hondt method slightly favors larger parties. The intuition is as follows: the "price" of a seat in the d'Hondt method is lowered until the distribution of seats according to the integer leads to a full distribution of seats. If we regard the votes of a party as its budget, lowering the price is best for the party that already has the most seats -compared to the Hare-Niemeyer method where just the remainders are compared.
12 The major complication being that parties can form joint list for the purpose of the election
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Now we return to the question of where a seat threshold lies for party A. As the description above explains (and the example in the introduction shows), the number of seats for party A depend not only on its own votes, but also on the distribution of votes among its competitors. However, we know that there are thresholds in all dimensions of the vote vector. In order to determine whether an election was "close", we need to check how close a party was to them. Before we explain in detail in section 3 how we can accomplish that, we shortly introduce the responsibilities of German municipalities, and the data.
Responsibilities of German municipalities
The local government is head of the administration of municipalities. In Bavaria, local governments manage a yearly budget of about 1560 Euro per capita on average. This amounts to roughly one third of total per capita government spending in Germany. Moreover, two thirds of all investment spending in Germany is allocated by municipalities, and they employ around 40% of all state employees.
13
The municipalities set three tax rates whose revenues completely accrue to them: a local business tax and two types of property taxes. The local budget also contains a share of the income tax revenue raised in the municipality and a part of the VAT revenue. Setting the rates for those two taxes is however not a municipal responsibility. Another part of their budget is federal or state allocated funds that the municipalities administer, e.g. for public schools or social services.
The municipalities spend their revenues in the following areas:
• general administration
• public order
• public schools, cultural centers and services, social services (elderly care, immigration housing, child care, youth services)
• sport and recreation
• infrastructure investments (housing projects, roads), public transport, business development, management of public firms only. In a second step, their joint seats are separated according to an "internal" d'Hondt method as if the list were the parliament. 13 See Bundesbank (2007) .
However, the division of tasks between the tiers is often complex: which tier of government pays for the service or investment, or for part of it, which tier enacts the law or by-law, which tier administers the service and so forth. More often than not, each of these tasks is itself divided between the tiers of government. Thus, the degree of discretion for the municipality varies by field. While municipalities are, for example, completely free to decide about cultural or recreational institutions, most social services have to be administered within clearly defined laws and by-laws. Those rules are to a large extent enacted by the federal or state government and the municipalities use mandated funds from higher tiers.
This leads to very high variation in spending variables, which is arguably too much for the small changes in voting power that we identify. Therefore, we focus on tax rates. They are the sole responsibility of municipalities and show less variation than spending.
Data
We have compiled a new data set that combines information on both election outcomes and fiscal data on the municipality level in Germany. We use data from three German states: Bavaria and Hesse from the Western part and Thuringia from the Eastern part. Table 2 shows the descriptive statistics for the tax multipliers. For all these outcomes, we took the average over the period between two elections. We left out the data from the election years because elections are usually not at the end of a fiscal year.
14
The tax multipliers require some explanation. 15 The local business tax is a tax on business income, where "business" includes all companies and firms as well as self-
In cases where we do not have data for the whole period, for instance the election in 2004 in Thuringia, we took the average over all years that we had data for. Our data on fiscal outcomes starts in 1998.
15 See Bundesfinanzministerium (2012) , and Bundesbank (2007) for details in German. The website of the Bundeszentralamt fuer Steuern provides further information in English (Bundeszentralamt fuer Steuern (2012)). employed that do not belong to the so-called liberal professions (Freiberufler ) . 16 The tax payment is calculated based on federal tax law and then multiplied by the local tax multiplier that the municipality sets. This trade tax is separate from the federal business income tax. The multipliers range from 0 to 800, 17 and the actual tax rates for this trade tax is in the range of about 9% to 28%. The property taxes in Germany are ad valorem taxes where tax A is applied to agricultural property and tax B to all other property. Again, the tax payment is calculated based on federal law and then multiplied by the municipal tax multiplier.
Empirical Strategy
In this section, we outline the empirical strategy. We start with defining voting power, then explain how we find close elections before defining our instrument for voting power and discussing our regression.
Voting power
As outlined in the introduction, we use the voting power measure after Penrose (1946) and Banzhaf (1965) . This is a purely probabilistic measure, which is defined as follows. 18 For n different parties in a council, there are 2 (n−1) possible coalitions that, say, party A could be a part of. 19 Moreover, party A is said to be critical in a coalition, if this coalition (with A) is a winning coalition, but without A it is not.
Then the (absolute) voting power of party A is defined as
where η a is the number of times party A is critical. If we assume that all coalitions are equally likely to form, then β a measures the a priori probability of party A to be in a position to change the fate of a decision. It is this interpretation that makes this measure of voting power a measure of influence on policy.
Voting power measured in this way does not necessarily add up to one. To construct an index of voting power that adds up to one, we divide the η a not by 2 (n−1) , but by the sum of the η j s:
This index forms the basis of our voting power measure. 20 For an issue as delicate as power, there is some justified criticism of this power index. Snyder, Ting, and Ansolabehere (2005) for instance, criticize that the Banzhaf index is somewhat at odds with microeconomic intuition. Their argument is that a player that commands k voting weights should have the same "price" (and thus, power) as the sum of k players
18 The definition and discussion of voting power is based on Felsenthal and Machover (1998) .
19 A set N with n elements, has a power set 2 N with 2 n elements (which includes the empty set). The power set of all parties except party A has therefore 2 (n−1) elements, including the empty set. If we add party A to all these possible coalitions, we have the set of all possible coalitions that involve party A. 20 We prefer the relative voting power measure as it reflects the relative strength of a certain party to influence policies. with 1 k voting weight each, as perfect substitutes in a competitive environment have the same price. The Banzhaf index on the other hand gives those with larger voting weights a disproportionately higher voting power.
21 The reason for this difference is that the Banzhaf index assumes that all coalitions are equally likely to form. In a non-cooperative bargaining approach like that in Snyder, Ting, and Ansolabehere (2005) , however, those coalitions form that are cheapest for the formateur. They show that expected payoffs in this setting are more in line with voting weights than with voting power as measured by the Banzhaf index.
However, there is one important distinction to be made for empirical research. 22 If we want to analyze the formation of coalitions, we need to consider the non-cooperative bargaining situation of dividing-the-dollar issues like cabinet posts. If, on the other hand, we want to study policy outcomes that are the result of many different council decisions, it is more appropriate to use voting power. This aspect is further supported by the realities in German local governments where informal coalitions may exist but new issue-specific coalitions can form.
23
Therefore, voting power is the appropriate measure for our empirical approach. However, for policy purposes it could also be problematic that the voting power measure assumes that all coalitions are equally likely to form. 24 The reason is that we are interested in measuring the power of parties to affect policies. A standard voting power gain for a conservative party may be less useful if all potential coalition partners are socialist parties. In addition to using the standard measure, we also weight the coalitions by the likelihood of their formation, that is, how close they are in the policy space.
25
21 As an example, consider the 11 seat council with 4 parties and the following seats: 4,3,2,2. The (minimum integer) voting weights are 2,1,1,1. The voting power index, however, is Ansolabehere, Snyder, Strauss, and Ting (2005) make this distinction as well. 23 To explain this distinction in a little more detail, we assume two scenarios: the overall level of spending and taxes, and a one-time spending targeted on a specific constituency or a one-time gain from being in office for the politicians. In the first case, the parties decide on many different policy issues where all kinds of coalitions could form. If we assume a large n-dimensional policy space and no way for parties to commit to a certain coalition, there will be many different coalitions that form, and parties that are decisive for many of these coalitions will carry more weight. Hence, voting power may be the best measure in this scenario. In one-off divide-the-dollar decision on the other hand the parties engage in a bargaining game in which smaller players may get more than their proportional weight as they are the cheapest to form a coalition with. Large players, with a high weight of their own may nevertheless suffer as they are expensive to include in a coalition. See Persson and Tabellini (2002) , chapters 5 and 7 for more a simple exposition of these issues. This is why Snyder, Ting, and Ansolabehere (2005) , who study this second scenario, find payoffs to be proportional to voting weights, contrary to what voting power would entail.
24 The standard voting power measure is used for example to analyze different voting rules, where it is very useful.
25 Our reason for doing it is thus different from Snyder, Ting, and Ansolabehere (2005): we want
In practice, we will locate parties in a one-dimensional policy space, which is often called the (socio-economic) left-right dimension. We use the locations derived in Pappi and Eckstein (1998) for German parties. The distance between two parties is then a measure of the likelihood of a policy coalition between the parties. This likelihood will be the weight of this coalition:
where d kj measures the distance between party k and party j, and s > 1 affects the curvature of our distance measure. It only measures the curvature because we normalize the distance between the most extreme parties to be unity. For those parties (like a strongly right-wing party and a communist party) the weight on their coalition will be zero, which implies that they do not receive any voting power from this coalition, even if it were a winning coalition and each of them were critical.
26
Relative voting power with weights will then be calculated as:
where
η w j is therefore the sum of all the weights of those coalitions in which party j is critical. 
Defining close elections
In this section, we discuss how we define closeness of a seat allocation, and thus, a voting power outcome. We intend to use close elections as a source of exogenous variation in voting power, in order to separate this variation from variation in voter preferences.
We propose the following definition of closeness of elections. For each observation i with vote vector v i and the resulting (known) seat allocation, we add a vector of to add realism to voting power when it comes to policy decisions, whereas they take into account the bargaining position for a one-off divide-the-dollar issue.
26 If we have a coalition of three or more parties, the distance within this coalition will be equal to the distance between the two parties within that coalition that are farthest away from each other.
27 Bilal, Albuquerque, and Hosli (2001) propose a similar approach to weighted relative voting power.
13 random variables to the vector of votes. These random variables represent a weather shock, or popularity shocks. We then calculate the new seat allocation and the resulting power distribution from this perturbed vote vector and track whether the power of parties has changed. This procedure is repeated multiple times. An election is close if the power distribution changes often.
In practice we add a vector r i of independently normally distributed random variables to the vote vector of observation i with expectation zero and variance kv j i 2 . The standard deviation of these random variables is thus k percent of the votes of party j. This ensures that for a small party the perturbation is small. Power allocations for party j in municipality i are considered close, if in repeated perturbations of the vote vector, the voting power for this party j changes more than q% of the time.
Next we discuss our choice of q and its interpretation. For normally distributed random variables, roughly 1 3 of the probability mass lies outside the interval of the mean plus/minus one standard deviation. Moreover, we observe from our perturbations that almost all power changes go in only one direction, not both.
28 It follows that if we observe one additional seat for party j in municipality i in th of our perturbations, we know that roughly one standard deviation in vote change for this party was required for this change in seat allocation.
29 When we vary the degree of closeness in later specifications, we will only change k in the standard deviation of the random variables. The share q will always be 1 6
in order to allow for this interpretation.
30
Our approach differs from that in Folke (2010) in that we propose a numerical, simulation-based and not an analytical solution to find close outcomes. There are two advantages. First, the implementation is substantially easier. Folke (2010) develops a complex algorithm to compute the minimal vote change. This algorithm is tailored to the specifics in Sweden and is not easily adjustable to variations in the electoral system. Specifically, it cannot be used without substantial adjustments in the electoral system in some of the German states. Our approach does not depend on the specifics of the electoral system, but can be applied to any system. Second, it is simple to implement different structures of randomness or restrictions.
31
28 It is possible that a power allocation is close in both directions: for instance, if three parties have very similar remainders in the Hare-Niemeyer method. However, such situations occur only rarely for very small perturbations like the ones in the present paper.
29 That does not mean that for every seat change one standard deviation vote gain or loss was necessary for the party in question. A seat change for party A can be the result of vote changes for other parties, too. The interpretation given here only offers an idea of the magnitudes involved.
30 If we use k = 2%, a party that received 100 votes will be perturbed such that the vote count is between [98, 102] in about 66% of the cases and between [96, 104] in 95% of the cases.
31 If, for instance, we know that a shock affects some parties, but not others, or that voters migrate
Before we introduce how the information from the repeated perturbations will be used in the instrumental variable estimation, we want to highlight how our perturbation method may help in other contexts. 32 While election outcomes and seat allocation mechanisms seem like the natural application for our method, it can also be used in a specific class of contest-like evaluation problems.
These evaluation problems comprise three components. First, the assignment of treatment must follow a contest-like procedure. In our case, we have parties competing for seats in an election. Further applications, e.g., could be athletes competing for medals as well as students competing for scholarships or admission. In general, any type of assessment center or relative ranking that determines treatment might be suitable for our new perturbation method.
Second, multiple random events must determine who gets treated. In this paper, we argue that the exact vote count of each and every participating party constitutes such random events. Similarly, the test score of a number of students or the weather conditions under which athletes compete could represent individual random influences. In sum, the outcome of the relative ranking contest must be subject to not just one (in which case it is simple to model) but many random events.
Finally, the mechanism which determines treatment needs to be complex. 33 In our application, actual seats and voting power depend on the seat allocation mechanism in which the (partly) random election outcomes interact in a complex way. While the complexity of our problem seems unique at first hand, we believe that many contests indeed have similarly intricate allocation formulas. Examples of such allocation mechanisms could be the placement mechanisms used in schools, university or other professional assessment situations (consider the complexities of the Boston school choice mechanism, see Abdulkadiroglu and Soenmez (2003) ) as well as any system that uses quotas or similar restrictions.
between neighboring parties in the event of a popularity shock, we can incorporate this in the covariance structure of the random variables. 32 We are grateful to Olle Folke for pushing us to think further on these issues. 33 Indeed, researchers have studied the case in which we have only the first two components, but no complex mechanism that determines the final treatment. Black, Galdo, and Smith (2005) draw the attention to an evaluation problem in which unemployed workers obtain the treatment (reemployment services) based on relative ranking. They make clear that instead of a single discontinuity point, we have to deal with an discontinuity frontier that shifts in each of the multiple ranking events that they observe. While the nature of that evaluation problem is indeed close to our setting, they have no need to perturb the score vector because the final allocation mechanism is simply to treat everybody above a (shifting) threshold.
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Empirical specification
In this section, we lay out our empirical specification. We start with some motivating remarks on why we use close election outcomes only, and then discuss our regression.
In general, the effect of parties on policy is hard to distinguish from the underlying preferences of the voters. Assume that we have parties A, B and C, a vote vector v i , voting power shares p j i and outcome Y i in municipality i. We would like to estimate the effects of the parties on policy outcome Y i . Experimental data is impossible to obtain and OLS of the outcome on voting power shares is biased by underlying voter preferences if we estimate
where X i is a set of control variables like population, or time dummies. 34 The error term in this equation contains not only a random component w i but also unknown voter preferences φ i :
These voter preferences affect both the outcome and the voting power shares, as voter preferences are a main determinant of the election results. Therefore, E(p j i e i ) = 0 and the coefficients will be biased.
However, we could use the fact that the seat allocation function is a discontinuous function of the vote vector: a party can only gain a full seat, not a fraction of a seat. That in turn means, vote shares and voting power shares do not necessarily coincide. If we interpret vote shares as reflecting voter preferences, and voting power shares as our variable of interest, we could estimate
The problem with this approach is that the function f (·) needs to capture the voter preferences φ i correctly over the whole range of possible values for v i -and for the interaction of the vote shares of all parties -in order for the voting power shares to be uncorrelated with the error term. Formally, the condition is
It is hard to argue that we will be able to accomplish that. As explained in section 2.1, the steps in the seat allocation function are not predetermined, but depend on the votes of all parties, the total votes and the council size. This in turn means that the steps could be anywhere in the vote vector space. Voting power makes it even more complex: some changes in seats affect voting power, sometimes even of parties whose seats have not changed, while others do not. The control function would have to be a polynomial of high order, and interacted in various ways, to capture the relationship between vote shares and policy correctly such that voting power shares only capture power.
We therefore suggest to use the step-wise nature of the seat allocation function in a different way: we only use observations where voting power was close to being changed for our identification. This relaxes the need to specify the whole function f (·) correctly. However, we still use a control function but the only two assumptions that we need to make are that f (·) is continuous at the steps, and that it is correctly specified close to these steps.
To see why, consider an extreme case where we have almost unlimited amounts of data. This implies that we can get arbitrarily close to voting power thresholds. If we are just one vote away from a change for each close observation that we identify, it is safe to argue that the averages that we calculate on both sides (for close voting power gains and losses) will be unbiased and any difference is the result of the change in power. This would obviate the need for a control function.
In figure 1 , we draw the potential outcome functions and a hypothetical voting power threshold (the solid vertical line), using the votes for this party on the horizontal axis.
35 Our interest lies in comparing A and B, because the difference between the two is the causal effect of voting power on policy outcome Y . If we can get arbitrarily close to the threshold, we get unbiased estimates of A and B.
Of course, we need to relax the assumption of unlimited data. However, we stay very close to the seat thresholds in our design. In figure 1 , we stay between the dotted vertical lines. In these ranges we calculate averages on both sides, in the segments a and b. Without any control function for the underlying relationship between the vote vector (the forcing variable) and the outcome variable, those averages will be biased: the average over all observations in b will be too high, and too low in a. Therefore, we have to use the function of the vote vector to account for this distance to a threshold when calculating averages. This distance on the other hand is small, and so is our reliance on the functional form of f (v i ): we only need to make sure that the averages on both sides of the thresholds correspond to the points A and B that we are ultimately interested in. In contrast to the specification in equation (7), we do not use f (v i ) to compare observations in E and F .
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Now we turn to the specification of the regression and how we define our instrument. The regression that we estimate is
where p j i is relative voting power of the parties, f (·) is a flexible function of the vote share, X i is a set of control variables and µ i is a municipality fixed effect. The variable c j i is defined as follows: These closeness dummies c j i ensure that our instruments, which we define below, act only as instruments for those observations for which party j was close to gaining or losing voting power, that is, where the instrument is unequal to zero. The observations for which it was not close -where the instrument is zero -will only be used in order to add precision to the estimation of the control function f (v i ) and increase overall efficiency of the estimates.
Note once more that we have to leave out one party as relative voting power adds up to one.
38 However, voting power is endogenous so we instrument for voting power using close election outcomes in the following way.
As explained above, we repeatedly perturb the vote vector of each observation, simulate the new seat allocation and calculate the voting power of the parties under this new seat allocation. If one seat switches there are three possible consequences for voting power. First, nothing changes because the seat change was not crucial for whether a coalition is a winning coalition or whether a party is critical. As an example, consider an absolute (super)majority for party A where this party loses one seat but maintains its absolute majority. Second, the voting power of those parties changes that had a seat change. For instance, if party A has 6 and party B has 7 seats, and then, after the perturbation, party A receives 7 and party B 6 seats. For the other parties, nothing changes. With weighted voting power, this scenario is almost impossible, as A and B will not be equally close to a party C whose voting power will change. And third, the voting power of more than two or even all parties changes. This is far from uncommon: when a seat change leads to different winning coalitions, the voting power of all parties is likely to change, especially with weighted voting power.
To construct our instrument, we first count the number of changes in voting power for each party in a municipality i during the perturbations. However, the size of the jump may also contain useful information that we would like to keep. Therefore, we also calculate the average change in voting power for the times that it did in fact change. Our instrument is then
if it changes more than q% of the time, 0 otherwise.
,perturb is the average voting power of party j in municipality i during the perturbations when it in fact changed. The reason for dividing the instrument by two is that we compare observations that had a positive difference to those with a negative difference in the instrument specification. If we take the full difference for each observations, we in fact double the difference. The division by two ensures that the instrument should result in a coefficient of 100 in the first stage.
One might wonder how we can use z j i as an instrument for p j i when the former contains the latter. However, the difference between p j i andp j i,perturb is in fact unrelated to p j i when the election outcome was close, and thus, as good as random: the difference could go either way in varying intensity. We again let q be 1 6 because this allows for the interpretation that roughly one standard deviation (of our random variable) was necessary to induce this shift.
There are two important assumptions for the validity of our research design: individuals (here: parties or voters) cannot manipulate the vote vector such that a party ends up just above or just below such a voting power threshold. And second, parties cannot manipulate policy in anticipation of a close election.
Election manipulation is (hopefully) impossible in Germany, and voters have no precise information about which side of a seat threshold, let alone a voting power threshold, parties are when making their voting decision (they also neither know the voting behavior of others, nor do they understand the seat allocation functions), so we can safely argue that the first condition is satisfied.
39 The other issue is more difficult to dismiss a priori. However, we show evidence that there are no party effects for policies enacted before the election. Moreover, we include municipality fixed effects and a dummy for close elections in order to control for some of this variation.
Before we present our results, we should discuss the interpretation of our coefficients. We know that voting power shares always add up to one. This is why we leave out the largest party in Bavaria, the CSU. In a two-party setting, the loss of power for one would be equivalent to power gains for the other. The treatment is then a zero/one variable of which party has the majority. The party effect for one party, leaving out the other obviously, would measure the difference between the two.
We have multiple parties, which could complicate the issue. It is best understood if we shortly review why we are conducting this estimation. Essentially, we want to place parties on a policy line for taxes. The main party will be the fixed point, and we estimate the differences to all other parties. However, we cannot do it separately for each party, but have to do it jointly. That is, each observation gives us the differences between the participating parties. By jointly estimating all existing combinations of parties, we are averaging over all these observations. This is legitimate if parties in fact have fixed positions, regardless of the parties they are running against. 40 We argue that in the stable political setting of the German states, the party positions are relatively stable such that our approach is justified.
Estimation results and discussion
The results section is organized in three parts. First, we present and explain our main results for weighted voting power, as well as results for seat shares, for mayors and for other states in the context of our main results. Then, we discuss the broader interpretation of what we find, before turning to the robustness of our main results and assessing the validity of our design.
Results
The left part of table 3 contains the OLS results corresponding to equation 6. The coefficients are surprisingly small, and mostly insignificant. The results in columns 4-6, based on the IV specification in equation 8, on the other hand show clear effects of party power on policies. More power to the center-left SPD leads to lower taxes across the board. The Greens' power results in higher property taxes, and the pro-market FDP lowers property taxes, although the effects are less significant.
The coefficients measure the effect of a 1% point gain in voting power share (a real world example is provided below). This means, that a 10% point gain in voting power share for the Greens results in a 13 point increase in the tax multiplier for property tax B. As we explained in section 2.3, the multipliers are between 150 and 800, so 13 points seems small. However, the change (in absolute values) over an election period is just 11.8 points for the property tax B, with a standard deviation of roughly 23. For property tax A, the numbers are almost identical (10.6, 23); for the trade tax, the average (in absolute values) is 5.8, with a standard deviation of 15. Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors in parentheses. In all regressions the voting power of the CSU is left out and serves as the reference category. The coefficients show the party effect of a one percentage point increase in weighted voting power at the dispense of the CSU. Columns 1-3 refer to the OLS regressions of voting power for the respective parties on the three direct policy instruments (tax rate multipliers). Each regression contains a population control, dummies for each party if it did not receive any votes and state-election dummies. Columns 4-6 refer to the estimates of the IV regressions, in which the weighted voting power measures are instrumented by the shifts in voting power around a threshold in close elections. The instrument is based on 200 perturbations of the vote vector using a variance of 1% of the vote count. Each regression contains population controls and council size, dummies for each party if it did not receive any votes, state-election dummies, and a polynomial control function that is quadratic in each party's vote share. The specification is estimated using municipality fixed effects. Source: Own calculations.
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The first stage of this IV regression is presented in table 6 in the appendix. The second column shows that roughly 7.5% to 11% of voting power outcomes were "close" in our definition. This leads to more than 200 observations for the two large parties, CSU and SPD, as well as for others (see column 1). For The Greens and the FDP, the numbers are considerably smaller. Nevertheless, the first stage is very strong for all parties and has the expected coefficient size of roughly 100.
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So far, our estimates are vis-a-vis the major party, the center-right CSU. To facilitate the interpretation across all pairs of parties, we turn to table 7 in the appendix. The first column contains all the estimates of table 3, that is, the effect of voting power gains for the parties at the expense of the CSU. 43 Regarding the trade tax, for instance, the SPD differs significantly from the parties subsumed in "Others": when Others gain 1% point in voting power share at the expense of the SPD, the tax 42 Each line represents a separate regression: equation 8 with the actual voting power as the outcome variable. We measure the average jump in voting power (our instrument) between 0 and 1, and the outcome variable of actual voting power between 0 and 100. 43 The general reading of the table is therefore: party in column 1 gains voting power at the expense of the party in the top row. multiplier increases by 0.21. The Greens differ from every party regarding property tax B: in the bottom panel, the two entries in comparison to the CSU and SPD, as well as the two entries in column 3 are economically and statistically significant.
As an example of how to interpret a change in voting power for The Greens, consider the municipality of Dietramszell, south of Munich. In a council of 17 (including the mayor), the CSU had 8 seats, the SPD 3 plus the mayor, the Free Voters 4 seats, and The Greens one. The Greens were an important coalition member for the SPD and the Free Voters, as well as for the CSU: in both cases, they were pivotal to the coalition. Our closeness results show that the CSU was close to losing the 8 th seat to the SPD. This would have made The Greens entirely powerless: no winning coalition would require The Greens' support. 44 In our setup with weighted voting power, the Greens would have lost all their 8.2 % points voting power share. In other words, the CSU winning the extra seat made The Greens powerful. Our estimates in table 7 now predict that in this municipality the property tax B multiplier will be 13 points higher.
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This increase in the property tax B multiplier translates into a 4.1% increase in the total property tax liability. 46 For the trade tax, we assume that the SPD gains 10% points in voting power share from the CSU. This results in an reduction of the multiplier of two points.
As outlined in section 3.1, the original concept of voting power considers all coalitions as equally likely. Will that change the results? Moreover, our measure of weighted voting power is based on an estimate of party positions by Pappi and Eckstein (1998) , and we want to explore how our results change if we take this weighting to an extreme bi-polar party system. 47 The results are presented in table 8 in the appendix. With the original (unweighted) voting power measure, the results are very similar: the SPD 44 The CSU can no longer form a winning coalition with The Greens, while both the SPD and the Free Voters do not need The Greens anymore. This is comparable to the situation of Luxembourg prior to 1973 in the European Council of Ministers, where it had one vote, but could never affect the outcome of a decision. See Felsenthal and Machover (1998) for details. 45 The exact calculation is as follows. The Greens and the CSU gain roughly 0.0815 in voting power shares each, whereas the SPD and the Others party lose roughly 0.0815 each (it is a coincidence that the gains and losses are evenly distributed). The best way to understand the change is then to view the SPD as gaining from the CSU, and The Greens gaining from the Others. Then we know that the tax multiplier changes by −(−0.26) points in the first pair, and by −(−1.35) in the second pair, which in total is 1.61 per 1% point gain in voting power share for the CSU and The Greens. Multiplied by the 8.15 gain yields 13.12 points.
46 This is the effect evaluated at the mean of the property tax multiplier in Bavaria. For larger multipliers, the effect is smaller in percentage terms. 47 We consider the parties SPD and The Greens as the left polar, the CSU and the FDP as the right polar, and the Others somewhere in the middle, but closer to the CSU. This gives the Others still lowers taxes across the board and The Greens increase the property taxes. The bi-polar weighting changes the results only slightly, the major difference being that the pro-market FDP lowers property taxes significantly despite very few observations. This may indicate that the FDP is really restricted in its coalition options to the CSU, as unweighted voting power shows no effect, weighted voting power an effect at the 10% level, and the extreme weighting shows a significant effect.
Going one step further back, we also consider the effect of seat share changes, using our IV setup. 48 The results in table 9 in the appendix show a similar trend in most estimates, but more noise. This supports the view that seat shares are a noisy representation of what we actually want to measure: power. The major difference is that the FDP lowers the trade tax multiplier if it has more seats, but not in the case of voting power.
The negative effect of the center-left party SPD on all taxes is surprising. We therefore investigate -in addition to our robustness tests in section 4.3 -whether this SPD effect can be found elsewhere as well. To this end, we use a simple RDD on the mayors in Bavarian municipalities (used by Freier (2011)): the 50% threshold determines the identity of the mayor, and if one party barely won or lost the election, the outcome is as good as random. 49 The results are presented in table 4, where the first three columns show the effects of an SPD mayor winning a close race against the opponent that could be of any other party, including the CSU. Columns 4-6 show the results for the CSU candidate barely winning against any opponent. 50 SPD mayors significantly reduce all three tax rates, and these effects are robust across all specifications. CSU mayors, on the other hand, increase tax rates, although the effects on property tax B are less significant. There are two key takeaways from these results: First, they lend further support to our main results that more power to the SPD indeed reduces tax rates. Second, they compare well to the results on seat shares in table 9. Since somewhat high power, which we consider reasonable under the assumption of a truly bi-polar party system. 48 Specifically, we instrument for actual seats with close seat changes that we observe in repeated perturbations. Since we simulate the effect, and may have cases in which one party closely gains a seat, but no party (alone) barely loses a seat, we use the instrumental variable technique as well, even though the results should be similar if we take the seat changes from our simulations directly.
49 Tests for the validity of this design are given in Freier (2011) . In practice, we use all mayor elections that were determined by a very close margin of victory, that is, the votes for the winning candidate were only slightly higher than for the second best candidate. Since the winning mayor has to win more than 50% (either in the first round against many, or against the runner-up in a second round), the close elections are always a two-candidate race.
50 Within each block of three columns, the first specification uses close elections only, the second adds the margin of victory as a control function and the third uses the optimal bandwidth estimator of Imbens and Kalyanaraman (2009). the mayor is also a member of the council, one more seat in, say, a council of 14+1 translates into a seat share gain of 6.67%. This in turn translates into a decrease in the trade tax of about 6.2 points, if we take the seat share results as a starting point. Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors in parenthese. This table highlights the results from a mayor RDD for Bavaria from 1996-2008. The outcome variables are the differences in local tax rates from the end of the election period to the year before the election period started. Columns 1-3 refer to a RDD for SPD candidates. A candidate from the SPD just made it into the mayor office if she received a positive margin of victory over the best opponent. Treatment is defined as a SPD candidate in office. The RDD compares observations in which this happened just on the margin against the case of the SPD just losing (and another party having access to the office). In columns 4-6, we show the results of a CSU mayor RDD. For each outcome and design, we present three different specifications for the RDD. In columns 1 and 4, we compare 'pure' averages within a limited sample of 2 percentage points in the margin of victory. Columns 2 and 5, use the entire sample and specify a 2nd order control function in the margin of victory (flexible on both sides). Finally, columns 3 and 6 use the optimal bandwidth estimator suggested by Imbens and Kalyanaraman (2009) Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors in parentheses. In this table we repeat the analysis of the effect of voting power on tax decisions for two additional states. Panel 1 and 2 show the estimates for Hessen and Thuringia respectively. We excluded specific parties if there were to few cases in which close elections occurred. The instrument is again based on 200 perturbations of the vote vector using a variance of 1% of the vote count. Each regression contains population controls and council size, dummies for each party if it did not receive any votes, state-election dummies, and a polynomial control function that is quadratic in each party's vote share. The specification is estimated using municipality fixed effects. Source: Own calculations.
51
Discussion
What clearly emerges from the preceding exposition is that parties and their respective political power does matter for policy outcomes. In the specific context of Bavara, there are three main results that we discuss in turn. First, the SPD lowers taxes. Second, The Greens increase, and the FDP decreases property taxes. Third, the Others are where we expect them to be: close to the CSU, the major party in Bavaria.
The Others are often so-called "Free Voters" that are reasonably close to the CSU, but without the party affiliation. Therefore, we expect them to have relatively closely aligned policy platforms, and our results confirm this expectation. The Greens raise property taxes -an effect that is confirmed in the state of Hesse and that we expected. For instance, the new Prime Minister of Baden-Wuerttemberg, Winfried Kretschmann (The Greens), directly announced his plans to increase the property transactions tax to finance an extension of kindergartens. 53 The effect of the FDP to lower property taxes is less stable, but considering the number of observations still reasonably robust.
What is interesting about the FDP is that its effect is strongest in the specification where we use our bi-polar voting power measure. This may indicate that the FDP is very limited in its coalition options and only really matters in combination with the CSU.
As indicated above, the negative and very robust (see below) effect of the center-left SPD on taxes is somewhat surprising. One explanation could be that the SPD may gain voting power, but may not be part of the governing coalition. In other words, the reduction in tax rates could be a CSU policy in response to SPD power gains. We would argue that this still constitutes the effect of SPD power on tax policy, even though the CSU implements the policy as the power has shifted in the SPD's favor. Two of our estimations, however, point in the direction of a genuine SPD policy.
First, an SPD mayor implements similar reduction in tax rates as we would expect from gains in voting power. This is not proof that it is the SPD's own policy as the mayor could be forced by a CSU dominated coalition that acts in response to a voting power gain for the SPD, but it certainly is a strong indication because the mayor is often from one of the larger parties and is often a dominant player in local politics. Second, the extreme bi-polar weighting confirms our results as well. In these estimations, the SPD can only coalesce with The Greens, and to a much lesser extent with the Others, but not with CSU or FDP. Still, the effects of the SPD remain.
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The effects are therefore driven by the SPD itself, and two explanations remain. Either it simply is the policy position of the SPD in Bavaria.
55 Or the reason is that the SPD has weaker ties to the governments on higher tiers, especially to the state government where the CSU, until recently, held an absolute majority since 1970. This could induce CSU local governments to shy away from tax competition -a constraint that does not hold the SPD back. The trade tax effect supports this argument: not only is it the tax rate that is arguably most affected by tax competition, the effect on the trade tax is also the most robust and most significant in our estimations.
Robustness and validity
We now turn to the last two parts of our results section, the discussion the results' robustness and their validity. First, we test different definitions of the instrument, changes in the degree of closeness, alternative specifications as well as how the results change when we exclude high or low jumps in the voting power. Second, we present various tests for the validity of our instrumental variable approach.
The specification of the instrument can be changed in two opposite ways: either extract more information out of our perturbations than we currently do, or to extract less. We do both here. First, we extract more information by adding the squared instrument to the specification. The reason is that large changes in voting power during the perturbations have a different impact on voting power than small changes: large parties have disproportionately high voting power and therefore relatively high jumps in power at the discontinuities. The squared instrument allows for such a non-linear relationship. The top panel of table 10 shows that the results for this specification are very similar to our main results. Second, we extract less information from our perturbations by using only the direction of the difference, not their size. The lower panel of table 10 contains the estimates from this IV regression. The results do change slightly, but remain robust overall.
Our next robustness check varies the definition of what we consider "close": as our parameter k in the perturbation is moved from 1% to 2% or 3%, we expand the sample 54 The effect could, of course, still be driven by the CSU that in response to SPD gains has to bargain harder with the Others that have new coalition options.
55 There could be a strategic use of debt story behind it: the SPD does not like lower taxes per se, but a more spendthrift government. This would entail lowering taxes now, and increasing the debt level to tie the hands of future governments. However, we find no effect on debt. See Freier and Odendahl (2012) for such an interpretation regarding absolute majorities.
we use for our estimation. The results of this exercise are presented in table 11. The effects of the SPD are in the same range, albeit less significant. The effect of The Greens is only significant in the 3% sample. For the FDP, the effects can no longer be statistically identified but the point estimates are still sizably negative. Generally, we interpret these tests as confirmation that our results are reasonably robust to a change in the definition of closeness.
Next, we vary the specification of our IV regression; the results are presented in table 12. In panels 1 and 2, we use a linear and 4th order control function of the vote shares of all parties instead of the quadratic specification. In panel 3, we exclude the municipalities fixed effects from the regressions. The results are remarkably robust to those changes in specification.
Finally, we are interested whether our results are being driven by particularly high or low jumps in voting power at the thresholds where they change. For all close voting power outcomes that we identify, we identify the highest absolute value of the voting power jump within this observation. Then we rank the observations according to their highest jump and exclude from the regressions the top and bottom quartiles, respectively. The results are shown in table 13. By leaving out the largest jumps (panel 1) we exclude situations in which, for example, an absolute majority was close to winning or loosing this majority, in which case the jumps in voting power would be large. By excluding the smallest jumps (panel 2) we avoid to give weight to small incremental changes in councils with many parties. The essence of our results for the SPD and The Greens remains stable in both samples. We conclude that our results are not driven by a particular set of observations.
Turning to the validity of our IV regression, we have to show that our assumption that close election outcomes provide us with exogenous variation in voting power is plausibly satisfied. In other words, we should not observe any of the following:
• an effect of instrumented voting power on taxes before the government term in question;
• that past close voting power outcomes can predict future close voting power outcomes, such that politicians can predict it;
• different distributions of vote shares for positive and negative instrument values; or
• skewed distributions of the instrument for each party: the difference between the actual voting power and the voting power during the perturbations.
We will discuss these aspects in turn.
The lower panel of table 14 shows the IV regression of equation (8) using as the outcome variable the tax rates in the last year before the election. The results for the SPD, The Greens and the FDP are insignificant throughout -as they should be. Moreover, the effects that we find on the tax rates at the end of the government term (see the upper panel) are economically sizable whereas the same effects on the policy measure before the government term are economically negligible (especially for the SPD).
As our second validity check, we estimate a probit model of the probability of a close voting power outcome.
56 That is, we estimate a regression of a dummy for a close voting power outcome in t on a dummy for a close voting power outcome in t − 1.
The results are presented in table 15 for the SPD (columns 1-3) and The Greens (columns 4-6). In column 1 and 4, we use the dummy for past closeness as the single determinant of current closeness. The effect is significant for the SPD, but the effects are very small and the predictive power (as indicated by R 2 ) is almost zero. In the next specifications, we include the party's current vote share (columns 2 and 5) as well as a set of dummies for the number of parties in the election (columns 3 and 6). We find that a close voting power outcome is very hard to predict, if at all. Together with the first validity test is this an important argument in favor of our approach.
Finally, we look at two important distributions: the frequency of voting power jumps around the threshold, and the vote share of parties on both sides of the threshold. Both support our research design. The first is shown in figure 2 . The jumps in voting power are evenly distributed around zero for each party. 57 The second set of distributions in figure 3 , which shows the frequency of a positive or negative value of the instrument by the vote share of that party, also reveals reasonably well balanced pairs -even though the CDU seems to be getting slightly more positive than negative treatments, contrary to the SPD.
The results of the tests above are reassuring. The randomness in the elections that we consider seems to be a reliable source of exogenous variation in voting power.
56 Note that even if parties could correctly predict that an election is close, it would not automatically invalidate our approach as long as the outcome (more or less voting power) is still determined by chance. However, if parties are unable to predict a close election outcome from past data, this lends support to the external validity of our approach as well. 57 We only plot those where voting power did change. There are therefore no observations at zero.
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Political power in a proportional election system has long been a topic of the theoretical literature in political economics and political science. However, the empirical literature has been mostly unsuccessful in reliably identifying a causal effect of power on policy outcomes. This paper attempts to fill that gap. We estimate the causal effects of political power on tax rates in local governments in the German state of Bavaria.
We use voting power as our measure of political power -with the added twist of putting more weight on coalitions that are more likely to form. Close election results provide us with the exogenous variation in voting power. To find these close elections in a multi-party setting, we perturb the voting outcome slightly in repeated simulations. Cases in which the voting power changes often are considered "close". We then use the jumps in voting power during these repeated simulations as an instrument for actual voting power in the council. Our first stage results, plus our validity checks, confirm that this is a suitable instrument for voting power.
The results of our estimation reveal that political power does matter. The Greens and the pro-market FDP are found to affect the main property taxes in opposing directions, much in line with our expectations. What is more, we find voting power to be the better measure than seat shares, especially for small parties. The larger weight on coalitions that are more likely seems to be less important.
The center-left SPD on the other hand is found to lower taxes in Bavaria -albeit not in two other states. This is somewhat surprising, and difficult to explain based on its perceived party position. However, this effect is very robust in Bavaria, and even shows in a simple RDD on Bavarian mayors. We hypothesize that the SPD may simply engage in tax competition to a larger extent than the dominant center-right party CSU that has close ties to higher tiers of government.
Note again that we leave out one party, the CDU, in all specifications as the seat shares add up to one by definition. The CDU is the biggest party and takes part in almost all of the elections in the western states, and most of the elections in Thuringia. The interpretation of the β's is therefore: the effect of an increase in party j's seat share by 1% at the expense of the CDU on the policy outcome. 60 We measure seat shares from 0 to 100 in order to allow for this interpretation. Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors in parentheses.
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A.2 Tables and figures
In this table we use unweighted and extremely weighted voting power in coalitions with an approximated party distance. Panel 1 shows the results on tax making when we use no weighting and give equal weight to each coalition. In panel 2, we use a one dimensional policy space for weighting, however, we assume extreme positions in which SPD and The Greens may form coalitions with each other and independent parties, but not with FDP and CDU. The instrument is again based on 200 perturbations of the vote vector using a variance of 1% of the vote count. Each regression contains population controls and council size, dummies for each party if it did not receive any votes, state-election dummies, and a polynomial control function that is quadratic in each party's vote share. The specification is estimated using municipality fixed effects. Source: Own calculations. Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors in parentheses. Columns 1-3 refer to the OLS regressions of seat shares for the respective parties on the three direct policy instruments (tax rate multipliers). The design of the table is similar to table 3. Each regression contains a population control, dummies for each party if it did not receive any votes and state-election dummies. Columns 4-6 refer to the estimates of the IV regressions, in which seat shares are instrumented by the seat share shifts around a threshold in close elections. The instrument is based on 1000 perturbations of the vote vector using a variance of 1% of the vote count. Each regression contains population controls and council size, dummies for each party if it did not receive any votes, state-election dummies, and a polynomial control function that is quadratic in each party's vote share. The specification is estimated using municipality fixed effects. Source: Own calculations. Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors in parentheses. The table shows the estimates of IV regressions for weighted voting power, in which we have varied the precise specification. In panel 1 and 2, we use a linear and 4th order control function respectively instead of a quadratic specification. In panel 3, we estimate the IV estimation without municipal fixed effects. The instrument is based on 200 perturbations of the vote vector using a variance of 1% of the vote count. Each regression contains population controls and council size, dummies for each party if it did not receive any votes, state-election dummies, and a polynomial control function. In panel 3 that control function is quadratic in each party's vote share. The specification is estimated using municipality fixed effects (except in panel 3). The number of observations in each regression is 4030. Source: Own calculations. Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors in parentheses. The table presents the estimates of IV regressions for weighted voting power, in which we have excluded the top quartile (panel 1) and the bottom quartile (panel 2) from the jumps in voting power. Thus, panel 1 excludes all observations for which the absolute jump in voting power were larger than 0.183 (this includes all shifts in absolute majorities). Panel 2, then, excludes all the small changes in which the absolute jump was smaller than 0.036. The instrument is based on 200 perturbations of the vote vector using a variance of 1% of the vote count. Each regression contains population controls and council size, dummies for each party if it did not receive any votes, state-election dummies, and a polynomial control function that is quadratic in each party's vote share. The specification is estimated using municipality fixed effects. The number of observations in each regression is 4030. Source: Own calculations. Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. Robust standard errors in parentheses. The table shows the estimates of IV regressions for weighted voting power, in which the the tax rate outcomes are measured at the end of the election period (panel 1) and just before the start of the election period (panel 2). The instrument is based on 200 perturbations of the vote vector using a variance of 1% of the vote count. Each regression contains population controls and council size, dummies for each party if it did not receive any votes, state-election dummies, and a polynomial control function that is quadratic in each party's vote share. The specification is estimated using municipality fixed effects. The number of observations in each regression is 4030. Source: Own calculations. Notes: Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. In this table, we test the predictability of a close election event. For the data from Bavaria, we have linked the election results from 1996 to the ones in 2002 within each municipality. Conditional on participation in both elections, we ask whether the SPD (columns 1-3) or The Greens (columns 4-6) can predict that an election was close in Notes: This figure graphically illustrates the distribution of the voting power jump that is used as instrument in the voting power analysis. The graph excludes all observations that were not coded as close elections. The five graphs show the distribution of each party respectively (as indicated below each graph). Note that, the graph for the "Others" (lower right) is special as it shows the aggregate mean of the instrument over the "Others" parties. Source: Own calculations. Notes: This figure graphically illustrates the distribution of the vote share of the respective parties separated into the distinct subsample when the instrument for voting power was positive or negative. A positive instrument indicates that an observation for this party has narrowly obtained the extra voting power (through one narrow seat), but was close to lose that seat. A negative instruments relates to the reverse accordingly. The graph excludes all observations that were not coded as close elections. The five different panels show the respective graphs for each party (as indicated below each graph). Note that, the graph for the "Others" (lower right) is special as it shows the aggregate vote share of all "Others" parties. Source: Own calculations.
